Smad3 deficiency reduces neurogenesis in adult mice.
Transforming growth factor-beta signaling through Smad3 inhibits cell proliferation in many cell types. As cell proliferation in the brain is an integral part of neurogenesis, we sought to determine the role of Smad3 in adult neurogenesis through examining processes and structures important to neurogenesis in adult Smad3 null mice. We find that there are fewer proliferating cells in neurogenic regions of adult Smad3 null mouse brains and reduced migration of neuronal precursor cells from the subventricular zone to the olfactory bulb. Alterations in astrocyte number and distribution within the rostral migratory stream of Smad3 null mice give rise to a smaller and more disorganized structure that may impact on neuronal precursor cell migration. However, the proportion of proliferating cells that become neurons is similar in wild type and Smad3 null mice. Our results suggest that signaling through Smad3 is needed to maintain the rate of cell division of neuronal precursors in the adult brain and hence the amount of neurogenesis, without altering neuronal cell fate.